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& Firstly...

o o e ————————

Have you done “build Android” ?

D0 you know “andorid-xxx/cts folder” ?
Have you run “$ make cts” ?

Have you run below ?

“$ startcts ”

“> start --plan CTS”
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L BTW.
1

| heard...

The developers who make Application and release it on
Android-Market say :

“ Application test for the real device is a hard work. It's so
terribly ! There are a lot of devices all over the world!”

It is called “Android Fragmentation”, maybe.




L BTW.
1

| heard...

The developers who make Application and release it on
Android-Market say :

“ Application test for the real device is a hard work. It's so
terribly ! There are a lot of devices all over the world!”

It is called “Android Fragmentation”, maybe.

But, I'm a embedded developer. So...
My interest is “porting Android to the other device”
I’m not interest in “Test for Applications”

And, | work for the maker. So...

Many Applications SHOULD be able to run normally
(without Halt) on Our Device!

Of course, use the latest Android version.
How care ?
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& What I1s CTS ?
atiey——mMM————
o |t's a “Compatibility Test Suite” for Android.

o AP

e 2.3.3 CTS 13,000
o 2.2 2

o CTS CTS Fall
(Android CTS)

e CTS APl Value



f& Second...
&)

e DO you know
“CDD”
and/or
“*android-2.3.3-cdd.pdf” ?
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& What i1s CDD ?
e —

e The official name is “Android Compatibility
Definition Document”, and it is called “CDD”.

e CDD is on the web. “android-2.3.3-cdd.pdf”

o CTS API

- CDD

e The new CDD was debut. (maybe last weekend)

It’s for Ice Cream Sandwich. “android-4.0-cdd.pdf”
e 2010 12 17 android-2.3-cdd.pdf

e 2011 02 25 android-2.3.3-cdd.pdf

e Honeycomb



%)
e CDD
e Android-2.2 Android-2.3.3

Android-4.0

o android-cdd-2.3.3.pdf
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Introduction 2 Resources
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1 Introduction

Compatible

must, must not, required, shall, shall not,
should, should not, recommended, may,

optional ( IETF )
CDD-2.3
Android 2.3 “2.3.3 or later”
Version (MUST)
CDD-4.0
2 Resources URL

CDD-4.0
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e 4.0
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e android-2.3.3-cdd.pdf

This 0

ocument enumerates the requirements that

must be met in order for mobile phones to be
compatible with Android 2.3.

e android-4.0-cdd.pdf

This d

ocument enumerates the requirements that

must be met in order for devices to be compatible
with Android 4.0.
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e 4.0
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e android-2.3.3-cdd.pdf

This 0

ocument enumerates the requirements that

must be met in order for mobile phones to be
compatible with Android 2.3.

e android-4.0-cdd.pdf

This d

ocument enumerates the requirements that

must be met in order for devices to be compatible
with Android 4.0.



£y 3 software (1/4)
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3.1
Managed
API
Compati
bility

API( 2 )

(Core Android Java-
language
APIs(http://developer.and
roid.com/reference/packa
ges.html)

API

)

Android

URL

API

API

Android
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3.2 Soft API
Compatibility

Permission

Permission

Build

Value 7-bit ASCII Na-zA-
Z0-9., -]+%
(MUST)

Intent

Desk Clock, Browser, Calendatr,
Calculator, Contacts, Emaill,
Gallery, GlobalSearch,
Launcher, Music, Settings

4.0 Calculator Emalil




& 3 Software (3/4)
e L o S ——

Jamboree #39

3.3 Native Android Open Source Project
API API
Compatibility | (libc, libm, NI interface, libz, liblog, OpenGL
)

3.4 Web API | Webkit 533.1 4.0 Webkit
Compatibility | HTML5 ( AP 534.30
3.5 API o) API Android
Behavioral o Intent
Compatibility | | Actibity

([
3.6 API eJava
Namespaces | o namespace
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3 Software (4/4)

3.7 Virtual DalvikVM DalvikVM
Machine |dpi/mdpi 16MB, hdpi/xhdpi 24MB
Compatibility
4.0 xlarge
Screen Size Screen Density Application Memory
|dpi / mdpi 16MB
tvdpi / hdpi 32MB
xhdpi 64MB
xlarge mdpi 32MB
xlarge tvdpi / hdpi 64MB
xlarge xhdpi 128MB
3.8 User
Interface
Compatibility 40 4x4 Widgets (MUST)
Widgets
Notifications Recent Application Display Input Management Setting
Search Live
Wallpapers
4.0 3.9 Device Administration, 3.10 Accessibility, 3.11 Text-to-Speech



& 4 Application Packaging Compatibility
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Tt e rorun

Android

.apk Android Manifest Dalvik
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(MUST)
5.1 5.1.1 Media Decoders 5.1.2 H.264 encoder
Media (MUST) (SHOULD) H.264
Codecs . ACC HE-ACCv1v2 ARM- MUST
NB/WB MP3 MIDI Ogg Vorbis PCM
o JPEG GIF PNG BMP
e H.263 H.264 MPEG4SP
5.1.2 Media Encoders 4.0 H.264 MUST
(SHOULD,
MUST) .aac, MPEG-TS, FLAC, .mkv,
® ARM-NB AMR-WB AAC Webp
LC/LTP
o) JPEG PNG
° H.263 H.264(SHOULD)
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5.2 Audio
Recording

e Noise reduction processing, if present, SHOULD
be disabled.

e Automatic gain control, if present, SHOULD be
disabled.

e The device SHOULD exhibit approximately flat
amplitude versus frequency characteristics;
specifically, =3 dB, from 100 Hz to 4000 Hz

e Audio input sensitivity SHOULD be set such that
a 90 dB sound power level (SPL) source at 1000
Hz yields RMS of 5000 for 16-bit samples.

e PCM amplitude levels SHOULD linearly track
input SPL changes over at least a 30 dB range
from -18 dB to +12 dB re 90 dB SPL at the
microphone.

e Total harmonic distortion SHOULD be less than
1% from 100 Hz to 4000 Hz at 90 dB SPL input
level.

“SHOULD”
“MUST”

4.0 2
MUST

4.0 Audio
Video
Encoding
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(

)

5.2 Audio
Recording

e AGC(Automatic gain control)

e Audio
e PCM

90dB SPL

90dB SPL
(-18dB~+12dB)

90dB SPL
100Hz 4000Hz

30dB

1%

“SHOULD”

“MUST”

4.0
MUST

4.0 Audio
Video

Encoding
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5 Multimedia Compatibility (3/3)

5.3 Audio
Latency

“cold output latency" is defined to be the interval between when
an application requests audio playback and when sound begins
playing, when the audio system has been idle and powered
down prior to the request

"warm output latency" is defined to be the interval between when
an application requests audio playback and when sound begins
playing, when the audio system has been recently used but is
currently idle (that is, silent)

"continuous output latency" is defined to be the interval between
when an application issues a sample to be played and when the
speaker physically plays the corresponding sound, while the
device is currently playing back audio

"cold input latency" is defined to be the interval between when
an application requests audio recording and when the first
sample is delivered to the application via its callback, when the
audio system and microphone has been idle and powered down
prior to the request

"continuous input latency" is defined to be when an ambient
sound occurs and when the sample corresponding to that sound
Is delivered to a recording application via its callback, while the
device is in recording mode

“SHOULD”

“MUST”

4.0 (
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( .+)

5.3 Audio
Latency

e cold output latency(

) 100
e warm output latency(

) 10

e continuous output latency(
) 45

e cold input latency(

) 100

e continuous input latency(
) 50

“SHOULD”
“MUST”

4.0 (
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& 6 Developer Tool Compatibility

ary——

eadb(Android Debug Bridge) Android SDK adb
e Android SDK adb
adb
. Windows (Windows XP,
Vista, 7, )
; ; . (MUST)
eddms(Dalvik Debug Monitor Service)
e Android SDK ddms
@ adb
ddms
eMonkey

e Monkey
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Hardware Compatibility (1/6)
aey—

No-ops
API NULL
NULL
7.1 Display and 4.0
Graphics
Screen 2.5 (MUST) ( )
Configurations | ¢100dpi (MUST) OpenGL ES 2.0 MUST
e4:3 16:9 (MUST)
TV
Android-2.3
( Android
)
Screen
Orientation
3D Graphics OpenGL ES 1.0 (MUST)
Acceleration | OpenGL ES2.0  (SHOULD)
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Hardware Compatibility (2/6)
aey—

7.2 Input
Devices
Keyboard
Non-touch eNon-touch Navigation
Navigation (MAY)
([ J
(MUST)
Navigation HOME,BACK,MENU (
keys )
Touchscreen | e
input o
(SHOULD)

4.0

OK

SHOULD
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Hardware Compatibility (3/6)
aey—

7.3 Sensors
[ ]
(MAY)
o Android SDK
API (MUST)
Accelerometer | 3 (SHOULD)
Magnetometer (SHOULD)
GPS GPS (SHOULD
Gyroscope (SHOULD)
Barometer (MAY)
Thermometer (MAY) ( CPU
MUST )

Photometer (MAY)
Proximity (MAY)
Sensor

2.2 MUST
SHOULD

Accelerometer

Magnetometer GPS
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Hardware Compatibility (4/6)
amy—

7.4 Data
Connectivity

Telephony GMS CDMA
API

IEEE 802.11 802.11 (b/g/a/n, etc.) (SHOULD)

(WiFi)

Bluetooth Bluetooth

Near-Field NFC (SHOULD)

Communications | NEC NEC
android.nfc.NdefMessage,
android.nfc.NdefRecord 2 API
(MUST)

Minimum (MUST)

Network (  Ethernet)

Capability (SHOULD)

2.2

(WiFi) MUST

2.2

NFC

Bluetooth
MUST
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Hardware Compatibility (5/6)
aey—

Behavior

API

7.5 Cameras
Rear-Facing (SHOULD)
Camera 2 (MUST)
o (SHOULD)
Front-Facing (MAY)
Camera oVGA (MUST)
eFront-Facing Camera API
Camera API ( : )

2.2 Rear-Facing
Camera MUST

4.0

YV12 format (SHOULD)
MUST
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Hardware Compatibility (6/6)

7.6 Memory and 4.0
Storage
Minimum . 128MB (2.2  92MB) 340MB
350MB
Memory and
Storage 128MIB (2.2 92MB Download Manager
* (2 ) 100MB(MUST)
° 150MB (MUST)/1GB
(SHOULD)
eDownload Manager 55MB
(MUST) 100MB( )
(SHOULD)
Application ° 1GB
Shared
Storage ° /sdcard
ePC  USB
oFAT
7.7 USB USB
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A\ 8 Performance Compatibility
N —
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1300ms

e MMS/SMS 700ms

650ms

4.0

MMS/SMS
Settings

Contacts less than 700ms
Settings : less than 700ms

Contacts
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DalvikVM
9
Permission

9.1 Permission Android
9.2 | UID

9.3 | Filesystem

9.4 | Alternate Execution Environments DalvikVM
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10 Software Compatibility Testing

o Pass (MUST)
®
Android-2.3
10.1 | Compatibility Test Suite CTS
CTS
Pass
10.2 | CTS Verifer CTS Verifer
CTS Verifer
Audio
10.3 | Reference Applications
eApps for Android Apps for Android
Web
eReplica Island




& 11 Updatable Software
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(Over the air USB
)

4.0
Android

(application private

date, application shared data)




& Appendix
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e Appendix A - Bluetooth Test Procedure

CTS Bluetooth API
Bluetooth
1
Appendix A

Bluetooth




Jamboree #39




	A topics aboutAndroid Compatibility Definition
	Firstly…
	Firstly…
	Firstly…
	Firstly…
	BTW.
	BTW.
	What is CTS ?
	Second…
	Android Compatibility
	What is CDD ?
	今日の内容
	CDD 目次
	1章 Introduction、2章 Resources
	1章 Introduction
	1章 Introduction
	1章 Introduction
	3章 Software (1/4)
	3章 Software (2/4)
	3章 Software (3/4)
	3章 Software (4/4)
	4章 Application Packaging Compatibility
	5章 Multimedia Compatibility(1/3)
	5章 Multimedia Compatibility (2/3)
	5章 Multimedia Compatibility (2/3)
	5章 Multimedia Compatibility (3/3)
	5章 Multimedia Compatibility (3/3)
	6章 Developer Tool Compatibility
	7章 Hardware Compatibility (1/6)
	7章 Hardware Compatibility (2/6)
	7章 Hardware Compatibility (3/6)
	7章 Hardware Compatibility (4/6)
	7章 Hardware Compatibility (5/6)
	7章 Hardware Compatibility (6/6)
	8章 Performance Compatibility
	9章 Security Model Compatibility
	10章 Software Compatibility Testing
	11章 Updatable Software
	Appendix
	

